We investigated the impact of the 2006 Massachusetts health care reform on insurance coverage and stability among minority and underserved women. We examined 36 months of insurance claims among 1,946 women who had abnormal cancer screening at six community health centers pre-(2004-2005) and post-(2007-2008) insurance reform. We examined frequency of switches in insurance coverage as measures of longitudinal insurance instability. On the date of their abnormal cancer screening test, 36% of subjects were publicly insured and 31% were uninsured. Post-reform, the percent ever uninsured declined from 39% to 29% (p .001) and those consistently uninsured declined from 23% to 16%. To assess if insurance instability changed between the pre-and post-reform periods, we conducted Poisson regression models, adjusted for patient demographics and length of time in care. Th ese revealed no signifi cant diff erences from the pre-to post-reform period in annual rates of insurance switches, incident rate ratio 0.98 (95%-CI 0.88-1.09). Our analysis is limited by changes in the populations in the pre-and post-reform period and inability to capture care outside of the health system network. Insurance reform increased stability as measured by decreasing uninsured rates without increasing insurance switches.
T here is consistent evidence that lacking health insurance is associated with decreased access to care, delays in receiving care, and subsequent negative health outcomes. 1, 2, 3 In many cases, lack of health insurance is a result of the fl uid nature of insurance coverage. Th roughout the course of a year insurance may be gained or lost due to changes in employment, eligibility status, fi nancial status, or other reasons. We refer to these fl uctuations in insurance coverage as insurance instability. 4, 5 Th is phenomenon is documented among children, 6, 7 demonstrating that insurance instability reduces use of preventive care 8 and continuity of care for chronic medical conditions. Th e frequency and impact of insurance instability in adult populations is less well described but has the same potential negative impact.
Th e Patient Protection and Aff ordable Care Act 9 aims to decrease the proportion of the population who are uninsured. Th ese aims are to be achieved through Medicaid expansion, insurance market reforms, and the creation of subsidized insurance and health insurance exchanges. With expanded coverage options and more inclusive eligibility requirements, the expectation is that insurance coverage will not only increase but will become more stable. However, these positive eff ects may be undermined if an increase in the number of insurance options provides extra opportunity for insurance switching (and thus instability). 5 A recent study estimated potentially large proportions of the adult population would experience switches in eligibility for Medicaid and nonMedicaid subsidized insurance (i.e., from an insurance exchange) within six months, 6, 10 and anecdotes led to concern about increases in number of switches (or, churning) 11 which might disrupt continuity of care. One way to understand how health reform may aff ect insurance instability nationally is to examine the impact of similar, earlier insurance policy changes in the Commonwealth of Massachusetts.
In 2006 Massachusetts implemented a broad health care reform measure. Th e reform included four main components: Medicaid expansion, introduction of a subsidized program for low income individuals called Commonwealth Care, an employer mandate, and an individual mandate. Th e law also required guaranteed issue, that is, insurers could not deny an applicant coverage on the basis of their health status (pre-existing conditions) or other factors (such as age or gender). Medicaid expansion was characterized by increasing the enrollment cap and expanding eligibility to long term unemployed individuals. 12 In October 2006, the Commonwealth Care Health Insurance Program was introduced as a subsidized plan intended to help low-income individuals up to 300% of the federal poverty level (FPL). Th e employer mandate required employers with 11 or more employees to provide health insurance or a "fair share" contribution. Th e individual mandate required that individuals have insurance coverage by the end of 2007 with a penalty levied on state income tax returns for non-compliance.
13,14
Using an existing study of patients cared for within safety-net institutions before and aft er the Massachusetts health care reform, this study examines the impact of insurance reform on insurance instability within minority and low income populations. Th e main aims of the study were 1) to describe the frequency and types of insurance switches and rates of being uninsured among a vulnerable population seeking care within a safety-net setting and 2) to evaluate whether insurance instability decreased or increased aft er insurance reform.
Methods
Subjects and eligibility. Th is was a secondary analysis of the control arm of the Boston Patient Navigation Research Program (PNRP). 15, 16, 17 Th is dataset was selected in order to examine an underserved population, representative of patients whose insurance coverage is probably aff ected by insurance reform policy changes. Th e dataset included all women over 18 years of age with a breast or cervical cancer screening abnormality at one of six community health centers within the greater Boston area, fi ve of which are federally-qualifi ed health centers. In the pre-reform period (2004) (2005) , the dataset included a randomly selected group of up to 100 women with screening abnormalities per health center; 434 were selected from a total of 878 subjects. Th e dataset included all women with screening abnormalities during the post-reform period (2007) (2008) . Th at dataset did not include any subjects with abnormalities during the 2006 transition period of implementation of reform.
Variable defi nitions. Demographic covariates were validated 18 and collected from clinical registration data and included race/ ethnicity (White, African American, Hispanic, or other), primary spoken language (English or non-English), age (categorized by decades), and marital status. We also collected information on major health comorbidities using the Deyo system 19 of classifi cation of the Charlson Comorbidity Index. 20 Th e breast screening abnormalities included any screening imaging (mammography, ultrasound, magnetic resonance imaging) result with a Breast Imaging Reporting and Data System (BIRADS) designation of 0, 3, 4, or 5; or a suspicious lesion on clinical breast examination. Cervical screening abnormalities were based on Pap test reporting of atypical squamous cells of undetermined signifi cance positive for human papillomavirus (ASCUS/ HPV+), atypical glandular cells (AGC), low-grade or high-grade squamous intraepithelial lesion (LGSIL and HGSIL, respectively), and in situ carcinoma.
Data collection. All insurance data were manually abstracted from community health center billing databases. Th is allowed us to identify insurance coverage based on who actually paid for the visit rather than patient reports or electronic medical records. For each subject we collected data within a three-year window, 18 months before abnormal screening through 18 months aft er abnormal screening. During this timeframe, we calculated for each subject the number of days in care, defi ned as the time between their fi rst visit and last visit, between which we assumed continuous care. We collected data on the number of clinical visits during the days in care, and insurance coverage on specifi c dates, including the fi rst visit, the date of the screening abnormalities (index event), the date of diagnostic resolution of the screening abnormality, and the last visit. When changes in insurance coverage were noted, we recorded the visit indicating the new insurance and the visit directly preceding. Visits for dental, mental health, vaccinations, substance abuse, and pharmacy care were excluded due to diff ering availability of these services across health centers, and use of secondary or alternate insurance coverage for these visits that did not constitute a switch in primary medical coverage. When subjects visited more than one health care department or provider on the same day and insurance coverage was diff erent between the departments, we used coverage for primary care, urgent care or obstetric/ gynecologic care over other subspecialty coverage. We did not diff erentiate between managed and non-managed care plans, or fee-for-service and capitation components. We were able to diff erentiate between managed care plans for Medicare, Medicaid, and private insurance. When Title X funds for family planning were used, we did not consider this a change from prior insurance or lack of insurance.
Outcome variables. Our primary goal was to determine whether insurance instability increased aft er health insurance reform. We measured insurance status in several ways:
(1) Insurance status. Insurance coverage at the time of screening abnormality was analyzed as a categorical variable with mutually exclusive categories; private, public, uninsured. In the presence of dual or multiple insurance coverage, we assigned the principal insurance based on the following hierarchy of likely comprehensiveness of coverage: private insurance, Medicare, Medicaid, Commonwealth Care, and uninsured. (2) Insurance history. To characterize subjects both by the extent of insurance stability and the comprehensiveness of coverage, we categorized the sample into the following fi ve insurance history categories: a) always privately insured, b) always publicly insured, (including Medicaid and Commonwealth Care), c) those with insurance switches but never becoming uninsured, d) those with insurance switches including uninsured, and e) always uninsured. (3) Insurance switches. We defi ned an insurance switch as any change between any of the fi ve principal insurance groups from one visit to the next: private insurance, Medicare, Medicaid, Commonwealth Care, and uninsured. We report both frequency and type of insurance switches observed and further rank the type of switch on a continuum of comprehensiveness of coverage from least to most favorable. We defi ne unfavorable insurance switches as any switch from an insured to uninsured state.
Analysis. Breast and cervical subjects were pooled for analyses. For the fi rst aim, to describe the type and frequency of insurance switches, we compared unadjusted proportions of insurance status and insurance history pre-and post-reform. We provided unadjusted rates of switches between each category of insurance, and unadjusted rates of our fi ve combined categories for pre-and post-reform periods. For the second aim, in order to examine for diff erences in the rates of insurance switches in both the pre-and post-reform periods, adjusted for patient-level diff erences in the time period of care in the data, we specifi ed a Poisson regression model with the number of insurance switches as the outcome measure. We estimated annual rate of switches, adjusted for patient age (as a continuous variable), race/ethnicity (collapsing Asian and other due to small sample size), primary language (dichotomized as English or other), type of screening abnormality (breast or cervical), community health center, and number of months observed in care. We did not adjust for marital status or for comorbidities, due to the limited variability in our dataset. We anticipated that the number of switches post-reform might be higher, as the Massachusetts health reform intended to provide coverage to those without insurance and introduced a new subsidized health care option (Commonwealth Care), not previously available. To account for this additional option in calculating the switch rate, we performed sensitivity analyses where the number of switches was modifi ed in two ways. In the fi rst modifi cation, we did not count switches between uninsured and Commonwealth Care, as this option was not available in the pre-reform period. In the second version, we excluded the fi rst post-reform insurance switch from an uninsured state to private insurance, Medicaid, or Commonwealth Care, as this initial switch represented the intended action of the insurance reform (i.e., to insure previously uninsured individuals); subsequent switches in insurance were included in the analyses.
Results
Of the initial 1,992 subjects from the control arm of the Patient Navigation Research Program, 46 (2.3%) were excluded due to restricted billing records or less than one month of care at the health center. Of the 1,946 women included in the analytic sample, 434 were from the pre-reform period (2004) (2005) which included a random subset of all screening abnormalities and 1,512 were from the post-reform period (2007) (2008) (2009) ) where all screening abnormalities were included. Table 1 presents subject characteristics by time period (pre-and post-reform). Th e mean age of women with abnormal breast and cervical cancer screening was 52 years (±11 years) and 28 years (±9 years), respectively, consistent with recommendation for screening by age. Th e population was racially and ethnically diverse; 35% of women were White, 32% were Black and 28% were Hispanic, 66% spoke English as her primary language, and 18% were Spanish-speaking. Th ere were signifi cant changes over time in race/ ethnicity and primary language between the pre-and post-reform time periods; the proportion of White women increased from 32% to 36% and Hispanic women increased from 26% to 29%, while the proportion of Black women fell from 35% to 31% (p < .001). Th e overall rate of women without insurance in the sample dropped from 39% in the prereform period to 29% post-reform. At the time of abnormal breast cancer screening exam in the pre-reform period, 42% of subjects were uninsured, compared with 35% uninsured in the post-reform period (p = .009). Among women with cervical cancer screening abnormalities, the proportion uninsured (36%) was reduced by half (18%) from the pre-reform to post-reform period (p < .001). Th e populations we observed demonstrated stability in their use of the health centers. Th e mean number of months in care over a 36-month observation period was 24 months (standard deviation SD = 9.6) in the pre-period and 25 months (SD 9.4) in the post-period. Th is long-term use of care at the health center allowed us to observe changes over time in insurance coverage. Subjects had few comorbidities; 74% had no comorbidities, and 19% had only one comorbidity on the Charlson index.
Our fi rst aim was to describe the frequency and types of insurance switches before and aft er insurance reform. Figure 1 reports the unadjusted insurance histories over 36 months among the study groups before and aft er Massachusetts health care reform. In the pre-reform period 25% of women were consistently uninsured, and an additional 24% were uninsured for at least part of the observation period. In the post-reform period, the percent of women consistently or at some point uninsured was reduced to 16% and 22%, respectively. Th e proportion of women consistently privately insured increased from 18% to 23% and the proportion with consistent public insurance increased from 13% to 17% from pre-to post-reform. Figure 2 presents the frequency of switches in insurance coverage by insurance category pre-and post-reform, presented as rates per 1,000 subjects per year (full data in Box 1). Switches are presented on a continuum of comprehensiveness of coverage from least to most favorable. Overall, the most common patterns of switching in both the pre-and post-reform periods are switches to and from uninsured and Medicaid and back again, with switches between Medicaid and private insurance also common. Th e frequency of switches from Medicaid to private insurance seen in the pre-reform period was no longer as prevalent in the post-reform period. In the post-reform period, switches from an uninsured state to Commonwealth Care are common, while switches from Commonwealth Care to uninsured are less common. Table 2 presents the analysis for the second aim of whether there are diff erences in rates of insurance switches between the pre-and the post-period. Th is table presents the comparison of adjusted rates of health insurance switches before and aft er health insurance reform in our groups. In the unadjusted analysis, the average annual rate of insurance switches pre-reform was 608 per 1,000 (95% CI: 507-709), compared with 479 (95% CI: 440-518) aft er insurance reform. In the adjusted model, controlled for age, race/ ethnicity, primary language, duration of time in care, and community health center, there was no signifi cant diff erence in the number of switches between the pre-and post-reform periods (adjusted incident rate ratio (aIRR) 0.98, 95% CI: 0.88-1.09). To account for additional opportunities for switches aft er insurance reform we performed two sensitivity analyses. In sensitivity analysis A, when switches between Commonwealth Care and uninsured are not included, there were signifi cantly fewer switches in insurance in the post-reform period (aIRR 0.81, 95% CI: 0.72-0.90). In sensitivity analysis B, where the initial switch from uninsured to private insurance, Medicaid, or Commonwealth Care is excluded from the analysis, we showed no signifi cant diff erence in the number of switches between the pre-and post-reform periods (aIRR 0.92, 95% CI: 0.83-1.02). In the model where we compared the adjusted number of insurance switches to an uninsured state, there was no diff erence pre-and post-reform (aIRR 1.12, 95% CI: 0.92-1.38).
Discussion
Insurance coverage in Massachusetts aft er the state's 2006 health reform was characterized by a decrease in the percent of women uninsured and an increase in the percent of women consistently privately and publicly insured. Studying a cohort of women obtaining care in community health centers, a cohort more likely than most to be uninsured or underinsured, we identifi ed no signifi cant diff erence in insurance instability between the pre-and post-reform periods. Our fi ndings suggest that the insurance reform had its intended eff ect of increasing the proportion of women with consistent health insurance and did not demonstrate that insurance coverage became more unstable, as defi ned by switches between diff erent categories of insurance coverage. Interestingly, our data show very little transition from private insurers to the subsidized plans, indicating that employers did not drop their employee coverage. 21 Th is study has the advantage of a dataset that captures longitudinal patient insurance histories based on billing claims among a diverse group of women seen at six community health centers, a group with high rates of public insurance and lack of insurance and for whom insurance reform was designed to benefi t. Th is cohort was engaged in Figure 2 . Frequency of switches in insurance coverage among two groups of women with cancer screening abnormalities. a Note:
a Th e frequency of switches in insurance coverage by insurance category pre and post Massachusetts health insurance reform presented as rates per 1,000 subjects per year.
care and represents those actively receiving care for similar health conditions (namely abnormal cancer screening) over three years of visits to their community health center. Th is stands in contrast to previous studies that rely upon cross sectional data or self-report of coverage and care. 8, 21 By building the three-year observation window around an episode of care requiring follow-up we optimized our ability to capture visits to the community health center and their associated insurance coverage. Use of the community health centers for care was longitudinally stable, with a mean of 25 months of utilization over the 36 months of observation and similar across the two time periods, despite an average of one switch in insurance every two years. Another Box 1. Comm Care = Commonwealth Care, subsidized coverage in Massachusetts advantage of our dataset is the population diversity, with nearly two-thirds of our population belonging to racial and ethnic minority groups and one-third having a primary language other than English. Th e impact of instability of insurance coverage has been previously documented in the pediatric literature, showing a negative impact of insurance gaps on utilization of preventive services and access to care, 22, 23 in conditions such as asthma, 7 and found that gaps in childhood coverage correlated with parental insurance gaps. 24 A 2008 systematic review only identifi ed 14 studies examining the impact of gaining and losing health insurance in adults. Half of these studies addressed utilization, identifying increased use of preventive and primary care with the gain of insurance. 8 Seven studies examined health outcomes, all fi nding that continuously insured patients reported better physical functioning and overall health, or decreased mortality in the setting of an acute illness. 25, 26, 27, 28, 29, 30, 31 Other research has demonstrated that gaps in insurance coverage are linked to a lack of continuity in prescription refi lls. 32 Statewide estimates indicate that aft er insurance reform, in 2011, only 3.1% of the Massachusetts population was uninsured. 33 Th is is in contrast to our study population, in which 29% of women with abnormal cancer screenings remained uninsured. While this rate is signifi cantly reduced from the pre-reform rate of 39%, it demonstrates the ongoing role that safety-net institutions play in providing care to the proportion that remained uninsured. We do not have information on immigration status and so cannot tell what proportion of the uninsured are unable to be covered due to this part of current insurance reform policies. Our study supports previous fi ndings that indicate a positive impact of the Massachusetts health care reform on increasing rates of the population who become and remain insured. Studies of self-report surveys by Long demonstrated a signifi cant increase in the percentage of residents insured at a given 21 Using a diff erence in diff erences approach, other researchers found increased rates of insurance coverage over time in Massachusetts that were not seen in other states, indicating that secular trends do not account for this increase. 34 Our fi ndings also show demographic shift s in the populations with abnormal screening by race and ethnicity of patients at the health centers, although we cannot determine if this is due to new enrollees, or patients with coverage moving their care.
Th ere are several limitations to our study. A limitation of this study is the inability to identify the length of gaps in coverage. Our data are limited to visits to the health care center and so we are unable to assess gaps or changes in coverage that occur between visits. Receiving health insurance coverage increases health care utilization. 35 It may be that our dataset underestimates episodes without insurance coverage because patients are less likely to access care when they are uninsured. However, this limitation is present in both the pre-and post-reform groups, which reduces the potential for bias in our comparisons. Th e health centers were able to accept all Medicaid managed care and most Commonwealth managed care plans during the time of study, and the average time in care for both the pre-and post-group remained similar, making diff erential loss of patients due to insurance loss between the two time periods less likely. Our dataset may also underestimate the extent of insurance instability in several ways. We do not report changes within private insurers or across Medicaid plans. Th is may have led us to underestimate the amount of instability, although we expect more disruptions in continuity of care are accounted for by switches across the large categories of insurance. We have documented insurance changes among a patient population that maintained stability in primary care even during lack of insurance coverage; this may not generalize to those without established primary care. At least one previous study found that diabetic patients seen at federally qualifi ed health centers were less likely to receive comprehensive diabetic preventive care services when they had discontinuous insurance coverage than those with continuous coverage, 36 suggesting that stable primary care alone may not mitigate the gaps in care during gaps in insurance coverage. Our dataset is also limited by the inability to observe care outside of the health system network. Th e populations observed in the pre-and post-period diff er, and while our models adjust for the demographic diff erences, they may diff er in other unmeasured ways, especially in income volatility.
Th is study has several important implications as we embark on insurance reform nationwide. Massachusetts Health Insurance Reform eff ectively provided insurance coverage to a large percentage of the uninsured population who seek care within community health centers. In vulnerable populations, defi ned by living in urban areas seeking care at community health centers, switches in insurance coverage are common, and switches from coverage to becoming uninsured are common. Insurance reform reduced the prevalence of being or becoming uninsured without evidence of an increase in the instability of insurance. Th ese data provide important fi ndings regarding the impact of insurance reform to increase insurance coverage without increasing the likelihood of insurance switches or instability in insurance coverage. It will be important to replicate these analyses across other states as national reform is implemented and compare the impact of state decisions regarding Medicaid expansion, and the presence of state-based versus national exchange-based coverage on insurance patterns.
